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ABSTRACT 

A t r i p l e - p l a n e t  f l y b y  o p p o r t u n i t y  was found i n  mid-1981. I 

The o p p o r t u n i t y  i s  d i s c u s s e d  and  compared t o  t h e  1977 t r i p l e -  

p l a n e t  f l y b y .  It  i s  s p e c u l a t e d  t h a t  an o p p o r t u n i t y  s h o u l d  e x i s t  

for a t r i p l e - p l a n e t  f l y b y  a p p r o x i m a t e l y  e v e r y  2 y e a r s  r a t h e r  t h a n  

e v e r y  6 . 4  y e a r s  as was though t  p r e v i o u s l y .  

(HBSA-CR-154728) THE EXISTENCE OF A 1981 
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MEMORANDUM FOR FILE 

An opportunity exists, beginning in mid-1981, for a 
triple-planet (Earth-Venus-Mars-Venus-Earth) ballistic flyby. 

The data and discussion presented here is based on a 
"first look" at the solutions found. A later report will cover 
a more thorough study of this flyby opportunity. 

A mission which has favorable characteristics is listed 
in Table I. 

TABLE I 

EVENT 

Earth Dep. 

Venus Pass 

Mars Pass 

Venus Pass 

Earth Arr. 

PER1 
VEL. 

25 , 321 
18,770 

18 , 372 

INJ/ENTRY 
VEL 

16,600 

41,000 

The mission listed in Table I !.asts 790 days. Others 
range from 720 to 850 days. 
was found whose departure Vm ranges from 0.21 to 0.25 emos. 

A launch window of at least 30 days 
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I n  some i n s t a n c e s  two p a s s a g e  da tes  a t  t h e  f i r s t  Venus 
e n c o u n t e r  were found ( h a v i n g  d i f f e r e n t  V m  and d e c l i n a t i o n s  a t  
d e p a r t u r e )  which l e a d s  one t o  s u s p e c t  t h a t  o t h e r  fami l ies  o f  
s o l u t i o n s  e x i s t ,  p o s s i b l y  similar t o  R e f e r e n c e  1. 

The s o l u t i o n s  found g e n e r a l l y  have a p h e l i o n  d i s t a n c e s  
a round  1 . 6 7  a . u .  s o  t h a t  p r o t e c t i o n  from a s t e r o i d  p a r t i c l e s  s h o u l d  
n o t  be a problem. 

A t r i p l e - p l a n e t  f l y b y  i s  e s s e n t i a l l y  found by ma tch ing  a n  
outbound Venus swingby t o  Mars w i t h  an  inbound swingby t o  e a r t h .  
The 1977 o p p o r t u n i t y  (Refe rence  1) u s e s  a Type #5* outbound swingby 
t o  Mars fo l lowed  by a Type # 5  homebound t o  e a r t h .  Due t o  t h e  
symmetry p r o p e r t i e s  o f  t h i s  t r i p l e - p l a n e t  f l y b y  i t  was o r i g i n a l l y  
t h o u g h t  t h a t  t h i s  would be t h e  o n l y  t y p e  p o s s i b l e .  The o p p o r t u n i t y  
e x i s t s  a p p r o x i m a t e l y  e v e r y  6 . 4  y e a r s  f o r  ma tch ing  #5  swingbys .  

by a Type #3  inbound.  It i s  c o n c e i v a b l e ,  t h e r e f o r e ,  t h a t  t h e r e  
also e x i s t  t r i p l e - p l a n e t  o p p o r t u n i t i e s  which u t i l i z e  a Type #3  
outbound fo l lowed  by a Type #7 inbound.  However, t hese  o p p o r t u n i t i e s  
have n o t  as y e t  been  v e r i f i e d .  

The p r e s e n t  o p p o r t u n i t y  u s e s  a Type #7  outbound f o l l o w e d  

If each  o f  t h e  above t y p e s  o f  o p p o r t u n i t y  e x i s t s ,  a 
t r i p l e - p l a n e t  f l y b y  m i s s i o n  w i l l  be  a v a i l a b l e  a p p r o x i m a t e l y  t h ree  
t imes more o f t e n  t h a n  p r e v i o u s l y  t h o u g h t .  

I n  c o n c l u s i o n ,  t h e  1981 t r i p l e - p l a n e t  f l y b y  o p p o r t u n i t y  
looks a t t r a c t i v e  from t h e  s t a n d p o i n t  o f  l a u n c h  window, V m  a t  
d e p a r t u r e  and a r r i v a l ,  and passage  d i s t a n c e s .  The t r i p  t imes ,  
however ,  are  q u i t e  l o n g .  

The d i s c o v e r y  o f  t h i s  t r i p l e - p l a n e t  f l y b y  o p p o r t u n i t y  
opens up a new c l a s s  o f  p o s s i b l e  s o l u t i o n s  and d e c r e a s e s  t h e  t i m e  
between s u c c e s s i v e  o p p o r t u n i t i e s .  

I/ J .  Bankovskis  

1013-AAV-pdm J B  

At tachment  
R e f e r e n c e s  1 - 2 

A .  A .  VanderVeen 

Type #5 ,  Type #3,  e t c .  re fe rs  t o  Earth-Mars-Venus c o n s t e l l a t i o n s  
f o r  v a r i o u s  o p p o r t u n i t i e s .  See R e f e r e n c e  2 f o r  a d i s c u s s i o n  o f  t h i s  
c l a s s i f i c a t i o n .  
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